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The invention concerns die field of therapeutic chemistry- arid more particularly die production of novel ealenir fnm, c h„;» a , u 
applied on the sti „ More specially, it concern, a topic, hormonal com.Li.icn with sy^rnictf^ 

the prc-menopausai woman and HS hormonal substitute for the posi-menopausa] woman. The invention is char^Sj in^S ?. ^ 
as .ctive principle a gestagen* derived from ,9- nor prasteron e. a c.nL for systemic pwsagc c? aid «, ™ rinctp 1c ?« cTSnthe 
group consisting Of a tolubihzing egent, an agent promoting absorption, a film-forming ancnt a celling aoent J ■ Ihrir 1, ! 
or mixed with appropriate carriers for producing 8 gelled and'or fil.r-fom.ing pfiannaLifical'foS. * 8SS0c " Hcd 
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d ab.orp.toyt. «n agent filmogine, un a S en. gclifiant ou leurs md] a nge5. en association ou en melange irS^ P™H?^' 
la rialisation d'unt forme pharmaceutique g6liftcc ct/ou filmogene. melange avee des excipients appropnes pour 
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ABSTRACT 



The present invention relate (o the area of chemotherapy and more especially to (he 
development of new galenic forms for application to the skin. 

h relates more particularly to a topic! hormonal composition with systemic action for the 
correction of progesterone deficiency in premenopausal women and for hormone replacement in 
menopausal women, characterized in that it contains, as the active principle, a progestogen 
derived from I9-nor progesterone, a vehicle permitting systemic passage of the said active 
principle chosen from the group comprising a solubilizing agent, an absorption promoter, a fi lm- 
forming agent, a gelling agent or their mixtures, combined with or mixed with suitable excipients 
for production of a pharmaceutical form as a gel and/or a film. 
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TOPICAL HORMONAL COMPOSITION WITH SYSTEMIC ACT; 



The present invention relates to the area of therapeutic chemisiry and especially to the 
development of new galenic forms for application on (he skin. 

The present invention relates more particularly to galenic preparations whose active principle is a 
synthetic progestogen, intended to be applied to the skin in order to achieve a systemic hormonal 
effect in women before and after the menopause. 

Thus, the invention relates to a topical hormonal composition with systemic action. 

In particular, French Patent 2.271.833 describes hormonal compositions for the correction of 
progestogen deficiencies in premenopausal or menopausal women, intended for oral 
administration. 

However, the oral route is not without certain drawbacks for natural progesterone, as well as for 
synthetic progestogens. On the one hand, it requires the administration of quite large doses in 
order to make up for degradation of (he active principle during passage through the intestine and 
in the liver (called the "first passage" effect). On the other hand, it does not give constant plasma 
levels over time since oral administration is followed by a plasma peak during which the blood 
concentrations are raised temporarily. 

Natural progesterone is sometimes administered percutaneous! v. This route only produces local 
effects, and does not permit remote impregnation of the target tissues, notably the uterine 
mucosa. This is bemuse there is rapid degradation of the hormone by enzymes in the 
subcutaneous tissue, making it impossible to reach sufficiently high plasma levels to produce a 
systemic hormonal action. 

Many synthetic progestogens have the same drawback and cannot be used percutaneously to 
achieve a systemic effect. The only exception is norethisterone acetate administered in patches. 

The skin's ftnetion as a protective barrier against extemaj aggressive agents makes it rather 
impermeable to numerous substances and only allows medicinal molecules to penetrate under 



certain conditions: size and nature of the molecule, solubility, stability, nature of 
the vehicle containing the molecule, etc. Thus, the release of an active principle 
from a vehicle and its penetration through the skin and as far as the blood or 
lymphatic circulation depend on numerous physicochemical and/or physiological 

5 parameters. 

In the present invention, the very nature of the active principle (synthetic 
progestogen) presents the main obstacle to penetration through the skin: the 
main problem that arises is poor diffusion through the epidermis on account of its 
lipophilic character. The choice of vehicle used in the compositions will therefore 
0 have a considerable influence on percutaneous penetration and on the 
therapeutic activity of the molecule. Thus, the topical compositions according to 
the invention permit a systemic effect by optimization of percutaneous passage of 
a synthetic progestogen derived from 19-nor progesterone. 

The topical compositions according to the invention contain, as active 
5 principle, a synthetic progestogen derived from 19-nor progesterone and 
excipients that ensure optimum passage of the active principle through the skin. 

The present invention relates more specifically to a topical hormonal 
composition with systemic effect for correcting progesterone deficiencies in 
premenopausal women and for hormone replacement in menopausal women, 
characterised in that it comprises: 

- as active principle, nomesgestrol and/or one of its esters or ethers. 

- a vehicle permitting systemic passage of the said active principle chosen from 
the group that includes a solubilizing agent, an absorption promoter, a film- 
forming agent, a gelling agent or their mixtures, 

combined with or mixed with suitable excipients for production of a 
pharmaceutical form as a gel and/or a film. 

The compositions according to the invention can therefore be in the form of 
a gel, a film-forming gel or a film-forming solution. 

The progestogen derived from 19-nor progesterone used in the present 
invention is nomegestrol and/or one of its esters or ethers. 



An example of nomegestrol ether is leirahydropyranic ether of nomegeslrol. 

An example of nomegestrol ester is nomegestrol acetate, which is a synthetic progestogen that is 
active in oral administration, whose action comprises correction of gynaecological disorders 
caused by deficiency of luteinizing hormones. 

Administered by means of compositions according to the invention, nomegestrol acetate is able 
to pa^ss through the skin and enter the blood circulation to give plasma levels that can be detected 
by the methods used for assaying in biological media. The plasma concentrations observed are 
maintained at a plateau after cutaneous application because of the reservoir effect of the skin. 

The plasma levels of nomegestrol acetate obtained with the compositions according to the 
invention are able to create a hormonal effect on tissues located far from the site of application, 
and especially on the endometrium. 

Repeated administration of nomegestrol acetate produces a therapeutic action when it is given to 
premenopausal women suffering from symptoms connected with progesterone deficiency or to 
menopausal women undergoing oestrogen replacement ther, 



erapy. 



According to the invention, nomegestrol or one of to esters or ethers is present in a quantity 
varying from 0.05 to 1 wt.% of the total composition. Preferably, nomegestrol or one' of, It, esters 
or ethers is present in an amount varying from 0.1 to 0.8 wt.% of the total composition. The 
topical compositions with systemic efTec. that are preferred according to the invention are those 
containing a quantity of nomegestrol or of one of its esters or ethers of 0.4 wt.% of , hc , ota , 
coinposition. 

The solubilizing agents and the absorption promoters have different modes of action but they 
both favour penetration ofthe active principle through the skin. 

The solubilizing agents improve the solubility ofthe active principle and alter its affinity for the 
skin by acting upon the thermodynamic activity ofthe active molecule. 

The absorption promoters lower the resistance to diffusion by modtfying the structure of the 

cutaneous barrier. 



However, there is no direct relation between improvement of solubility of (he active principle in 
the vehicle and increased passage through the skin, in fact, the use of agent, that improve the 
solubility of the active principle aiso increases its affinity for the vehicle and therefore generally 
lowers its diffusion through (he skin. 

Thus, for the solubility of the active principle in a vehicle to be total, there must be a certain 
affinity for the latter; however, it must not be too great, so that division of the active principle is 
oriented towards its diffusion through the skin- 
According to the present invention, examples of suitable solubilizing .gents are water, alcohols, 
propyleneglycoi, polyethylene glycol, polyethylene 20 sorbite rnono-oleatc (marketed for 
example under the name Polysorbate 80 DF), a Q/C ]0 polyoxyethyiene glycosyl glyceridc 
(marketed for example under the trade-name Labrasol®) or their mixtures. 

The solubilizing agent used is generally a mixture of solvents or of Ihc aforementioned 
solubilizing agents, which, by synergistic action, is more effective than one of them used alone 
The solubilizing ageni is preferably chosen from the group comprising water, alcohols, 
propyleneglycoi, a C 8 /C l0 polyoxyethyiene glycosyl glyceridc or their mixtures. 
Tims, it will be possible to use, as solubilizing agent, a binary mixture of 95' ethanol and water, 
in which the percentage of 95° ethanol varies from 30 to 50%, and especially a binary mixture of 
95 ethanol and water in which (he percentage of 95° ethanol is 45%. 

However, particularly preferred examples of solubilizing agents suitable for the topical 
composition with systemic effect according to the invention are: 

- a ternary mixture 95' ethanol / water / propyleneglycoi, in which the percentage of 95' ethanol 
varies from 30 to 50%, that of water from 30 to 60%, and that of propyleneglycoi from 2 to 20%- 
preferably. the percentage of 95° ethanol is 45%, that of water is 45%, and that of 
propyleneglycoi is 8%, 

- a quaternary mixture 95* ethanol / water / Labrasol®/ propyleneglycoi, in which Ihe percentage 
of 95 ethanol varies from 30 to 50%, thai of water from 30 to 60%, that of Labrasol® from 3 to 
7% and that of propyleneglycoi from 2 to 20%; 

preferably, the percentage of 95' ethanol is 45%, that of water is 33.5%, iha, ofUbnusol® is 5% 

and that of propyleneglycoi is 15%; 
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Of the substances regarded as absoiption promoters, or "enhancers", the most used are 
derivatives orglycol, sulphoxides, surfactants, fatly acids and leipcnc derivatives. 

As examples of absorption promoters, wc may mention oleic acid, oieic alcohol, a triglyceride of 
decanoic and octanoic acids (for example, as marketed under (he trade-name Miglyol 812®), 
isopropyf myristatc, propyleneglycol dipelargonale, 2n-nonyl- 1 .3-dioxolane, octy) dodecyl 
myristatc, isopropylidene glycerol (for example as marketed under the trade-name Solkelal), u- 
tocopbery] propyleneglycol 1000 succinate (for example as marketed under the trade-name 
Vitamin E TPGS), monoethyi ether of diethyleneglycol (for example as marketed under the 
trade -name Transculoi©). 

The absorption promoter that is more particularly suitable j n the present invention is chosen from 
the group comprising isopropylidene glycerol, a-locopheryl propyleneglycol 1000 succinate and 
monoethyi ether of diethyleneglycol. 

However, the preferred absorption promoter is isopropylidcncgiyceroi. 

The forms envisaged for ensuring penetration of the active principle through the skin will be 
either gels, or occlusive gelled preparations. 

The choice of gelling agents and film-forming agents is also important in the compositions 
according to the invention. 

The gelling agents are substances which thicken and alter the viscosity of a liquid vehicle thus 
constituting a three-dimensional colloidal network, the gel. 

Tliere are various kinds of gelling agents: natural gelling agents (mineral, vegetable, animal), 
synthetic agents and semi-synthetic agents. 

Examples of natural gelling agents are guar gum, extracts from algae (alginates, caxrageenans, 
agar), polysaccharides (xanthan gum, gum arabic, tragacanth), starches, pectins, etc. 

Examples of synthetic or semi -synthetic gelling agents are cellulose derivatives, especially those 
obtained by csterification or etherification of cellulose, and acrylic derivatives. The category of 
acrylic derivatives includes carbomers, polycarbophils, and acrylales. 

In the present invention, the gelling agent is chosen from the group comprising cellulose 
derivatives and acrylic derivatives. 



The cellulose derivatives inciude: 

- nieihylcelluloses (Melhoccl, Mc(olosc), 

- eihylcelluloscs (ElhoccI, Aquacoat®) 

- hydroxypropylmethylcel!uloscs(rCcnal Melhoccl, Hypromclose), 

- hydroxyethylcelluloses (Cellosize, Natrosol), 

- hydroxypropylcclluloses (Klucel), 

- carboxymcihylcelluloses in the sodium or calcium form (Akucell, Nymcel TyIo.se CB), 

The choice of a polymer is made from the Mctoiose range, from the company Shin Etsu. For 
each of these types, there are different degrees (or grades) depending on the substitucnts and the 
degree of substitution, which give different viscosities to the polymer solutions. There is a 
classification of the celluloses according to (heir adhesive potential. The choice of grade is 
important because the adhesive power of the cellulose derivative varies in relation to the latter. 
According to the present invention, a particularly suitable cellulose derivative is 
hydroxypropylmethylcellulose. and especially hydroxypropylmethylcellulose of grade 60 SH 
4000. In fact, grade 60 SH has the most suitable properties: good solubility in organic solvents 
and high resistance to electrolytes. It also makes it possible to obtain transparent gels. 
Among Ihc acrylic derivatives, the carbomers are particularly suitable according to the present 
invention, and especially those marketed under the trade-names Carbopol® or Synthalen®. 

The carbomers give formulations that are stable over lime, and endow the formulation with 
reproducible rheological properties on account of their synthetic nature. 

The existence of different degrees or grades results from the difference in molecular weight, 
degree of crosslinking, nature of the molecular arrangements and the polymerization sol vent. 
Thus, among the various grades of carbomers, we may mention those marketed by the Goodrich 
company under the trade-names Carbopol 974 P ®, Carbopol 980 ®, Carbopol 1 3 82 <g> and 
Carbopol 2020 ©, or similar products such as the Synthaiens from 3 V France, as they arc 
(Synthalen PC, L, M) or preneutralized, for example Synthalen PNC ®. 

However, according to (he present invention, the carbomers marketed under the trade-names 
Carbopol 980®, Carbopol 1 382® and Synthalen K® are particularly suitable and offer 
considerable advantages, as they arc fluidized in contact with the electrolytes of the skin and thus 
prevent deposition of polymer, which could hamper passage of the active principle. 



The film-forming agents used arc (hose (hat are employed for producing solutions for enrobing 
and coating, as mo,t of (hem are obtained from the biomedical or food industry and arc suitable 
for tinman application. 

These film-forming agents can be placed in different groups according to their solubility. 
Whatever the film-forming agent, the quality of the film-forming gci obtained or of the film- 
forming solution obtained depends on the percentage of film-forming agent, ihe type of solvent 
the presence and nature of the plasticizer. 



According to 'the present invention, the film-forming agent is chosen from the group comprising 
cellulose derivatives, methacrylic derivatives and polyvinylpyrrolidone derivatives. 

Among the cellulose derivatives, we may mention; 

- hydroxypropylmclhylcellulosc acetate succinate, and especially thai marketed by the Seppic 

company under the trade-name Aqoat AS-LF®, 
. an aqueous dispersion of cellulose acetophthalale containing 70% water, 23% cellulose 

acetophthalale and 7% poloxamer. and especially that marketed by the Seppic company under 

the trade-name Aquacoat CPD®, 

• an aqueous dtspersion of cthylcellulose, cctyl alcohol and sodium lauryl sulphate, and 
especially that marketed by the Seppic company under the trade-name Aquacoat ECD 30®, 

• ethylcelhilose. 



Among the methacrylic derivatives, we may mention: 

• an aqueous dispersion of an anionic copolymer of methacrylic acid and ethyl acrylate (type 
C), especially that containing 30% of dry copolymer, 0.7% of sodium lauryl sulphate and 
2.3% of Polysorbate 80 NF, and marketed under the trade-name Eudragit L30 D55® (Rohm 
& Haas), 

♦ a copolymer of acrylic acid and methacrylic ester (type A), especially that marketed under the 
trade-name Eudragit RL 100© (Rohm & Haas). 

Among the derivatives of polyvinylpyrrolidone, we may mention: 

• a povidone, of formula (C 6 H,NO) 0 whose molecular weight is of the order of 360 000, 
marketed under the trade- name KoMidon 90© 

* polyvinylpyrrolidone / vinylacetate 64 copolymer, or formula (QH 9 NO) n x (C A lU0 2 ) m whose 
lolecufar weight is: (1 U.l) n x (86.1) m . 
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* liomopolyniers of polyvinyl alcohol 

In the present invention, (he particularly suitable cellulose derivative is 
hydroxypropylmethylcellulose acetate succinate, the particularly suitable mefhacrylic derivative 
is an aqueous dispersion of an anionic copolymer of mclhacrylic acid and ethyl acrylate, and the 
particularly suitable derivative of polyvinylpyrrolidone is a povidone. 

The topical hormonal compositions with systemic effect according to the invention can 
additionally contain other excipienls that are complexing agents, neutralizing agents such as 
disodium edetate (EDTA), triethanolamine (TEA) and/or plasticizers such as diethyl phthalate 
and triacelin. 



:ion 



A particularly suitable topical hormonal composition according to the invention is a compositi 
in the form of gel or film-forming gel, with a content of nomegestrol or nomegestrol acetate of 
0.4 wt.% of the total composition, a pH between 6 and 7, and a viscosity between 1000 and 2000 



m?as. 



The method of preparation of the compositions with systemic effect according to the invention 
varies depending on die particular nature of the compositions that arc to be produced, namely a 
gel, a film-forming gel or a film-forming solution. 

• METHOD OF P REPARATION OF THE O RT.S 

Similarly, during the preparation of compositions in die form of gel, the manner of preparation 
will not be exactly the same, depending on the type of gelling agent used. Thus, in the 
preparation of gels, with regard to the gelling agent a distinction is made between synthetic 
acrylic derivatives and cellulose derivatives. 

- Prepara ti on from a crylic deriva tives 

The important steps in the preparation of a gel arc dispersion of the gelling agent in the 
solubilizing agent (this dispersion will largely determine the quality of the preparation obtained), 
stirring, hydration, swelling and finally gelling. 
Dispe rsion a nd stirring: wetting 

The acrylic derivative is suspended with stirring in the solvent (solubilizing agent). Stirring must 
be moderate, otherwise the acrylic polymer is degraded by shearing and loses its efficacy. 



Hydration and swelling of the polymers 

To prevent ihe formation of partially hydraicd lumps, it is recommended lo incorporate the 
polymers by sieving, to facilitate wetting and hydration of the powder and permit them to form a 
network. This step is promoted by wetting the powder beforehand, in the most po| ar solvent in 
the case of a solvent system. 
Gelling: neutralization of the dispersion o btained 

The P H or such a suspension is close to 3 (the pH is a function of trie concentration of polymer, 
and therefore of carboxyl groups). Mineral bases such as sodium hydroxide, potassium 
hydroxide or ammonium hydroxide are used when the solvents in the formulation are aqueous, 
and organic bases such as amines (tricthanolamine, tro me diamine or TRJS etc.) when they are 
nonpolar or only slightly polar. Addition of these agents causes spontaneous thickening through 
formation of water-soluble salts of polymer resins. 

An example of preparation of a gel whose gelling agent is an acrylic derivative is characterized in 
that: 

- nomegestrol acetate and EDTA are dissolved in the solvent system water / 95° ethanol / 
propyieneglycol with stirring at 300 rev/min (# 30 min); 

- the acrylic polymer is dispersed in small portions in the solution of active principle with stirring 
at 1 00 rev/min; 

- the acrylic polymer is left to swell for 2 hours with stirring at 200 rev/min; 

- the dispersion is neutralized with triethanolamine dissolved in a portion of water taken from the 
quantity to be incorporated in Hie formulation; stirring is slowed to 100 rev/min during 
neutralization to avoid incorporation of air bubbles; 

- it is stirred for 30 min at i 50 rev/min to homogenize the gel obtained. 

- Preparation from cellulose derivatives 

Gels formulated on the basis of cellulose derivatives do not need to be neutralized, but it will 
sometimes be necessary to adjust their pH by means of organic amines or inorganic hydroxides, 
depending on the type of solvent in the formulation. 

The viscosity obtained depends on the type and quantity of cellulose derivative used. 

An example of preparation of a gel whose gelling agent is a cellulose derivative is characterized 
in tliat: 

- nomegestrol acetate and EDTA are dissolved in the solvent system water / 95° ethanol / 
^^T^^propylcneglycol with stirring at 300 rev/min (# 30 min); 
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- Ihe cellulose polymer is dispersed in small portions in the solution of active principle 
stirring at 100 rcv/min; 

- the cellulose polymer is left to swell for 1 hour with stirring at 250 rcv/min; 

- the pH is adjusted, if necessary, with triethanofamine dissolved in water with stirring at 
5 rev/min; 

- it is stirred for 30 min at 150 rev/min to homogenize the ge] obtained. 



^^M^ORMl^G GELS")^NDL FILM-FORMINfi -SOLUTIONS ^or 

10 "FILMING SOLUTIO NS^ 

These forms are envisaged because, when they are applied to the skin, on drying (hey form a kind 
of occlusive film, which is sufficient to increase the hydration of the skin and create new sites for 
passage, thus improving the diffusion of the active principle that they contain. However, the form 
15 Obtained must penetrate or dry quickly, leaving a pleasant, non-sticky feel. 

The film-forming agents used in the present invention arc generally those used for production of 
enrobing solutions for tablets. 



20 



« METHOD OF PREPAR AXION OF PTT ,M-FORMrNfi SOLUTIONS 

As with gels, in the preparation of compositions in the form of a film-forming solution, the 
manner of preparation will vary depending on the nature of the film-forming agent used. 

- Preparation from solid film-forming a gent- 
The steps in preparation are: 

- Dissolving of a plasticizer and of the active principle in the solvent mixture: the mixture 
containing the plasticizer and the active principle must be stirred for a sufficient time to obtain a 
solution. 

- Dispersion and solution of the film-forming agent: 

Dispersion must be carried out in small portions, with vigorous stirring. Stirring is continued 
until the film-forming agent has dissolved completely. Neutralization of the film-forming 
solution is carried out, if necessary, at the end of production, with slower stirring. 



An example of preparation of a film-forming solution whose film-forming agent is solid is 
characterized in thai: 

- .he quanlUics ofchanol. v, a ,„ and propyfcneglye.,1 required for ,he formulation are .s.irred at 

250 rev/min for 10 min; 

- EDTA and nomegeslrol acetate are dissolved in the mixture obtained; 

- the plasticizer is added and stirring is continued for 30 min at 250 rev/min; 

- the film-forming agent is dispersed in small portions, stirring at ,he same speed, until it has 
dissolved completely; stirring is then continued for I hour; 

- the p H is adjusted by means of a solution of trieUianolainine dissolved m a small amount of 
water, taken from the quantity of water to be incorporated in the formulation, reducing stirring to 
100 rev/min; the solution obtained is homogenized for 30 min. 

Preparation from a film-fonnine agent in aq ueous di^r^ 
The steps in preparation arc: 

- Solution and plasticizing of the film-forming agent 

- Incorporation of the mixture containing the active principle and *e other excipients in small 
portions, with vigorous stirring 

Neutralization is carried out at the end of production, with slower stirring. 

An example of preparation of a film-forming solution whose film-forming agent is an aqueous 
dispersion is characterized in that: 

- the water and a plasticizer are mixed at 250 rev/min; stirring for 30 min; 

- the Aspersion of film-forming agent is added in small portions, slirring at 250 ^ ^ 
homogeneous solution of the dispersion is obtained; stirring is continued for 1 hour; 

- separately, EDTA and nomegestrol acetate are dissolved in the ethanol / propyleneglycol 
mixture: stirring is continued until diey arc dissolved completely; 

- (he alcoholic solution of active principle is added in small portions to (he aqueous solution 
with stirring at 250 rev/min; the solution obtained is stirred for 1 hour to homogenize if 

- the solution is neutralized with triethanolamine dissolved in water, with slower stirring; the 
solution obtained is homogenized for 30 min. 

5 METHOD OF PREPARATION Q ll£iLMi£QI<MlNG_Q^ q FILMS 

e film-forming gels are obtained by gelling of film-forming solutions. 



First, iwo solutions are prepared separately: 

- an aqueous soMio,, containing a dissolved r :.,,t i, i„ which .he lilm-forming agent is 

dissolved completely with vigorous stirring; 

- an alcoholic solution containing the other exup.cms of the formation and in which the active 
principle is dissolved; the gelling agent is dispersed in it and left to swell. 

Then the alcoholic solution is mixed mlo the aqueous solution and the solution is gelled wiih 
trietbanolamme. 



An example of preparation of a film-forming gel is characterized in that: 

- the piasticizcr is dissolved in water; staring is carried out for 30 min at 250 rev/mm; 

- the film-fomiing agent is dispersed in it and siirrcd at 250 rev/min until it has dissolved 
completely (in the case of a solid film-fon.ing agent) or until the dispersion is homogeneous; 
stirring is continued for I hour; 

- separately, the EDTA and nomegestrol acetate are dissolved in the miuure of propvleneglycol 
and Chanel; the chosen gelling agent is dispersed and is left to swell for 2 hours, stirring at 150 



rev/min; 



- Ihe alcoholic solution is mixed with the aqueous solution, and stirred for 1 hour at 150 rcv/miiv 

- neutralization is carried out wit], tricthanolanune dissolved in water, lowering the speed of 
stirring to 1 00 rev/min; the gel obtained is homogenized by stirring for 30 min. 

SKIN " ' 

The efficacy of the topical composition according to the invention is evaluated by demonstrating 
(hat the active principle i, contains diffuses .tough the skin and is absorbed into the 
microcirculation in sufficient quantity to achieve the desired therapeutic effect. 

In the present invention, passage of nomegestrol acetate through the skin is evaluated by 
measuring the radioactivity, using a molecule labelled with carbon 14. The method of evaluation 
of passage of the active principle using radiolabeled products mate i, possible ,o detect low 
levels of the active principle, which represents a considerable advantage, bearing in mind the 
small quantities that diffuse through the sldn. 



The skin used in the various tests for evaluating percutaneous passage of ,I« active principle was 
obtained from abdomina. plastic sur e ery on female subjects in tl.c age ranpe fro,, 40 ,o 45 yca(S 
Excess ad.pose .issue is removed from ,he skin, which is ,l,c„ cicaued and stored ,„ a frecer a< 



-70"C. 



The topical compositions according ,o the invention are intended to be appl.ed mainly to the skin 

of the abdomen, arms, thighs, etc. 



10 EXPERIMENTAL SECTION 



« EXAMPLE I 

Fig- 1 illustrates passage of the active principle no.egestrol acetate (NAc) through the skin as a 
fimction of different quantities of nomegestrol ace.ate in the compositions according to the 
invention. 

The symbols M , ♦ , and □ in Fig. 1 represent: 



Gel 0.1 I % of NAc 



Gel 0.4 % of NAc 



□ Ge) 0.8 y 0 of NAc 



These compositions are in the form of ge! and their formulations are given in Table I belov 
20 Table 1 



FORMS 

FORMULATIONS (in %) 

Noinegeslrol Acetate 
Propyleneglyco! 
Transcutol® 
Carbopol 1342® 
Carbopol 940® 
EDTA 

Triethanolamine CfEA) 
DemineraJjzed water 
Ethanol 



pH (at I %) 

NOMEGESTRQL ACETATE fmp /^_ 



0.4O 
6.00 
5.00 
0.50 
/ 

0.05 
0.30 
42.75 
45.00 



G E L S 



o.so 

6.O0 
5.00 
O.50 
/ 

0.05 
0.30 
42.35 
45.00 



6.7 
0.41 



0.J1 
3.00 



0.75 
0.05 
0.30 
45.79 
50.00 



6.5 
0.4 



6.7 
0.403 



Passage of the active principle through the skin is cv aJua ,ed by „i, !g lhc an!0unl nf „ iw 
^nciple accumulated as a function of time. The amount of active principle accumulated 
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represents the total diffusion of the active principle through the skin over a specified period (24 
or 48 h). In (his example, it is expressed in ng. 

Fig. i clearly shows ihat the poorest diffusion results are obtained wuh the gel with 0 I 1 % of 
5 N Ac. 



This gel at O.U % was tested in preliminary clinical trials: cf. example IV. Thus, it 
established that this gch despite its poorer results, was still able 
effect. 



was 

to achieve a systemic passage 



* EXAMPLE II 

Investigation of the sol ubility of nomcgcstrol acetate fNAc) 
1) - a) In a 95° ethanol / water binary mixture 

The most effective system of solvent in aqueous-alcoholic mixture is determined. 
Tab]e2 : Solubility of nomegestrol acetate as a function of the percentage of 95° ethanol 



% 95° ethanol 


Solubility of nomegestrol 
acetate in nig/ml 


! 0 


0.056 


i 10 


0.070 


20 


0.1 13 


30 


0.683 


40 


2.820 


50 


7.330 ~ 


60 


17.850 


70 


24.850 


SO 


29.500 


90 


26.600 


100 


32.850 



In aqueous-alcoholic mixture, solubility increases with the percentage of alcohol. The solubility 
profile shows that it is fairly low up to 40 % alcohol, then increases sharply between 40 and 80 
%. Now, the percentage of alcohol permitted for forms for topical application is limited. Within 
these limits, the most effective solvent system for solubilizing nomegestrol acetate is betwen 40 
and 60 % of alcohol. 
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- b) In a ternary mixlufc9S° eth anol / water llU^ny^^\^A 



The effect of a ternary mixture of solvents, ethanol / walcr (45:55) / propyleneglycol on the 
solubility of nomegcslrol acelale was determined . 
5 We also examined the possibility of lowering the proportion of alcohol in the solvent, by means 
of this ternary mixture, while maintaining similar solubility ; for this we choose the influence of 
propyleneglyco! on solubility in ethanol / water systems (40:60 and 30:70). 

Table_3 : Solubility of nomcgestroj acetate m various systems containing propyleneglyco I (PG) 



% 

Propyleneglycol 



System I 



0.6 



0.6 
0.5 



0.7 



1.0 



f .5 



Solubilities (ma/ml) 



-jSystem_n_ 



2.9 



2.6 



2.6 



3.0 



3.2 



3.4 



3.9 



System I : 



System tIJ : 



Ethanol 95° : 30 % 
Dcmincrah'zed water : 70 % 

Ethanol 95° : 45 % 
Demineralized water : 55 % 



S ystem II : 



^System If! 



5.1 



5.1 



5.1 



5.1 



7.7 
7.7 



7.9- 



Ethanol 95° : 40 % 
Dcmineralized water : 60 % 



Table 3 is illustrated by Fig. 2. 

The symbols * , ♦ , and A in Fig. 2 represent : 



■ Solubility in system I 


A Solubility in system III 


♦ Solubility in system II 





In water / ethanol / propyleneglycol ternary mixture, the solubility of the active principle is 
improved with proportions of 8 % of propyleneglycol for a mixture with 45 % alcohol. It is for 
this system that we obtain the best solubility of (he active principle. Propyleneglycol acts in 
synergy with the alcohol, on the solubility of nomegestrol acetate. 
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- c) IiL251etlianol / water / L a brasol / nr opj^n^^_ ::: i>^rg 
TableJ : Solubility of nomegesirol acetate in a .system containing propyleneglycol 



% Propylcneglycol 


Solubility of I 'nomegesirol 
acetate Onp/ml) 


0 


9.4 


10 


9.5 


15 


10.2 



System : 



Ethanol 95° : 45 % 
Water : 50 % 
Labrasol® : 5 % 



10 Using Labrasol© alone at 5 % without propyleneglycol, (he solubility incrcases in comjwison 
with the results obtained with propyleneglycol. This solubility is increased further by combining 
propyleneglycol and Labrasol®. 

2 > " a ) In a 95 ° ethanol / water / pr opyleneglycol / Solketal miring 

15 ■ 

Tabled : Solubility of nomegestrol acetate in an aqueous-alcoholic mixture containing 
propyleneglycol and/or Solketal 



% Propyleneglycol 


% Solketal 


Solubility of nomegesirol 






acetate (mf;/ml) 


0 


3 


6.7 


0 


8 


8.6 


8 


0 


7.7 


8 


3 


10.7 



20 The solubility of nomegestrol acetate in the aqueous-alcoholic solvent mixture in the presence of 
8 % of Solketal is greater than that obtained in the presence of 8 % of propylcneglycol alone. 
Combination of the two substances propyleneglycol and Solketal greatly incrcases solubility in 
the aqueous-alcoholic solvent mixture, in. the proportion of S % of propyleneglycol / 3% of 
Solketal. 



- b ) In a 95° clhanojltt^tejr^Brg^ / vitamin R TP^jnnM^ 

Tabje^_6 : Solubility or no.negestrol acetate in an aqueous-alcoholic mixture contain!, 
propyleneglycol and/or vitamin E TPGS 



% Propyleneglycol 


% Vitamin E TPGS 


Solubility of nomegestrol 


0 


3 


acetate fmg/ml) 


0 


8 


7.65 

11.10 


8 


0 


7.70 


8 


3 


12.50 



The solubility of nomegestrol acetate is improved in the presence of vitamin E TPGS alone, 
relative to propyleneglycol, for a same proportion of 8 %. Incorporated at 3 %, it already gives 
results equivalent to propyleneglycol used at 8 %. 

However, even better solubility is obtained when these two substances are combined in the 
proportion of 8 % of propyleneglycol / 3 % of vitamin E TPGS. 

' c ) ^ a 95° ethanol / water / propylen^plycol / Transcutol® mixture 



Table_7 : Solubility of nomegestrol acetate in an aqueous-alcoholic mixture co 
propyleneglycol and/or Transcutol® 



ntaintng 



% Propyleneglycol 


% Transcutol ® 


Solubility of nomegestrol 
acetate fmg/ml) 


8 


0 


7.70 


8 


3 


7.95 


0 


S 


10.70 


3 


8 


10.60 



The solubility of.nomegestrol acetate is improved in the presence of 8 % of Transcutol® alone, 
relative to propyleneglycol at the same proportion. On combining these two substances, the same 
solubility is obtained using the proportions 8 % Transcutol / 3 % propyleneglycol. 
Reversing the proportions does not improve the soiubilily of the active principle in comparison 
with that obtained in propyleneglycol alone. 



Conc lusion: 

Aqueous-alcoholic mixtures containing : 

- 8 % of propyleneglycol and 3 % of Solketal, 

- or 8 % of propylcneglycol and 3 % of vitamin B IPGS, 

- or 3 % of propylcneglycol and 8 % of Transcuiol®, 

are particularly suitable for good solubility of the active principle. 

« EXAMPLE fll 

Investigat ion of formulations in the form ofp fk 
Among the substances chosen for their qualities as absorption promoters, Solketai and vitamin B 
TPGS are particularly suitable as they also prove capable of improving the solubility of 
nomegestro! acetale aqueous-alcoholic mixture and propyleneglycol. The promoting action of the 
three promoters was investigated by incorporating them in formulations containing an aqueous- 
alcoholic gel at 45 % alcohol and including 8 % of propyleneglycol and 3 % of the promoter. 
These formulations in the form of gels were tested for passage through the skin. 
The gels used meet the requirements for pH, viscosity, concentration and appearance. 

The four gels investigated were designated «G36-264, G36-276, G32-104 and G37-I13 » and 
their formulations are presented in Table 8 below : 
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Table 8 : 



FORMS 
References 

Formulations in % 

Nornegestroi Acetate 

Propyteneglycoi 

Transcutol© 

SolJcetaJ 

Vit ETPGS 

HPMC 60SH4000 

Carbopol 1382® 

Carbopol 980® 

EDTA disodiurn edelate 

TEA 

Kollidon 90® 
Aqoat AS-LF® 
Eudragit L30D55® 
Diethyl phthatate 
Ethanol 95 
Demineralized water 
pH solution at I % 
Viscosity mPa.s 
NAc content (%) 



GELS 



G36-264 



0.4 
8 
/ 
3 
/ 
/ 
/ 

0.5 
0.05 
0.4 
I 
I 
i 
i 

45 
42.65 



6.9 
1150 
0.4] 



G36-276 



0.4 
8 
/ 
/ 
3 
/ 
/ 

0.5 
0.05 
0.3 

/ 

/ 

/ 

/ 

45 
42.75 
6.92 
1020 
0,4 



G32-104 
reference 



0.4 



3 

/ 
/ 
/ 

0,5 
/ 

0.05 
0.3 

/ 

/ 

/ 

/ 

45 
42.75 



6.6 
1400 
0.403 



G37-1 13 
reference 

0.4 
8 
3 
/ 
/ 
/ 
/ 

0.6 
0.05 
0.25 

/ 

/ 

/ 

/ 

45 
42.85 



6.37 
1400 
0.393 



The main differences in the composition of these geis relate firstly to the choice of absorption 
promoter ("enhancer-) and secondly to the choice of gelJing agent, which is either Carbopol 
5 980® or Carbopol 1382®. 



Passage of the active principle through the skin is evaluated by measuring; 

- the cu mulative amount of active principle as a function of time (cf. example I), 

- the cumulative percentag e^ active principle as a function of time, 

- and the ra te of diffusion of active principle as a function of time. 

The cumulative percentage of active principle is the total percentage of diffusion of the active 
principle through the skin in a given time interval. 

The rate of diffusion of the active principle is expressed in ug / cm 2 / h : it can be used for 
determining the kinetics of diffusion of the active principle over time. 



The method used for ev.lua.ing passage of .he ac.ive principle also makes i, possible to 
define the distribution of nomegestrol acetate in the various s.ruc.ures of the ski,, after 

diffusion. 

Table 9 shows the cumulative percentage of nomegestrol aec.ate as a function of time as well as 
(cf. las. 3 line,) the sites of dis.ribu.ion of .he active principle in ,l,e skin stores i e Ihc 
content of nomegestrol acetate in the various layers (epidermis + dermis) of the skin 
Table 9 : 





cumulative % j a up ~ 1 






GE 


L S 






G37-I13 


G32-104 


G36-276 


G36-264 


Time, h 


8 % PG 
3 % Trans 
0.6 % C980 


8 %PO 
3 % Trans 
0.5 % CI 382 


8%PG 
3 % Vit E 
0.5 % C980 


8 % PG 
3 % Solkeial 
0.5 % C980 


0 
2 
4 
6 
8 

10 
24 


0 

0.042 
0.088 
0.137 
0.19 
0.239 
0.575 


0 

0.058 
0.335 
0.227 
0.329 
0.402 
1.117 


0 

0.105 
0.193 
0.275 
0.347 
0.405 
0.667 


0 

0.183 
0.371 
0.554 
0.732 
0.894 
1.926 


Epidermis 
Dermis 
Washing 


10.05 
4.33 
67.63 


14.82 
6.97 

61.15 1 


8.15 
4.68 
72.69 


16.82 
4.84 
60.35 



Table 9 is illustrated by Figs. 3 and 4. 

Fig. 3 shows the influence of enhancer (promoter) and of Carbopol® on passage of the systemic 

gel of nomegestrol acelale Oirough Ihe skin. 

The following promoters were compared : Transcutol® (Tr), Solketal (Sol) and Vitamin E TPGS 
(Vit E). 

The symbols A , ♦ and □ in Fig. 3 represent : 



G3 7-1 13 (3 %Tr) 



♦ G32-104(3°/cTr)-R e f. 
A 036-276 (3 % Vit E) □ G36-264 (3 % Sol) 



Fig. 4 shows the distribution of nomegestrol acetate in the 



structures of the skin. 



The symbols 
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j 037-1)3 (3 %Tr) ffl G32-1 04 (3 ^TO^eF 

i G36-276 (3 % Vit E) 0 C36-264 (3 % Sol) 



From the values of cumulative percentage of active principle, it is possible to deduce the values 
5 of cumulative amount and rate of diffusion. 

Fig- 5 shows the rate of diffusion of nomegestrol acetate as a Unction of time. 
The symbols A , ♦ and □ in Fig. 5 have the same meaning as in Fig. 3. 

The kinetics of diffusion of nomegestrol acetate with the composition* in the form of gels is of 
the patch type, with constant diffusion. 



Conclusion: 



Solketa. gives a greater improvement of passage of nomegestro. acetate through the skin than 
V,tam,n E and Transcutol® if we compare the result, ob.ained with those of the 032- 104 

reference gel. 

Thus, better diffusion is obtained using Solketal rather tha* Vitamin E TPGS, whereas the 
solubility of the active principle is better for the latter (cC Tables 5 and 6). 

The same comn.ent can be made regarding an aqueous-alcoholic system with the propvleneglycol 
/ Transcutol® mixture: if we consider the four possible combinations 8:0 - 8:3 - 3 8 and 0-8 the 
diffusion obtained is best for the 8 :3 mixture. However, solubility is poorest for the latter (cf 
Table 7). ' 

TT>e active principle must have some affinity for the solvent if i, is to be dissolved completely 
However, it must not be too great, so that the partition coefficient between the vehicle and the 

skin is oriented in favour of diffusion through the skin. 

Diffusion tests in static flow with radiolabeled active principle were carried out for gels 
containing the two types of absorption promoters adopted, versus two reference gels: gel G32- 
104 (a grade of carbopol different from G37-1 13 and the other two), for which the best diffusion 
has been obtained, and gel G37-113, of identical composition to thelwo gels tested (same grade 

of Carbopo]®) containing Transcutol®. 



Examining the action of the absorption probers adopted, on parage of labelled nomcgcstrol 
acetate through the .skin, we observe a clear increase in diffusion in the presence of Solketal 
relative to the G32-104 reference gel containing Transcutol®. 

Vitamin H TPGS, used in the same conditions, does not improve passage compared wilh ge , 
C32-104. On the other hand, if we consider gel G37-1 13, the diffusion obtained is slightly better 
with vitamin E, and is increased markedly with Solketal. 

When we examine the quantitative distribution of the active principle (cf. Fig. 4) in the structures 
of the skm, for the active principle of gel 036-264 *nd of the reference gel G32-1 04 we find 
similar concentrations in the epidermis and in the dermis. There is a lower level in the epidermis 
for gels G37-1 13 and G36-276. 

The above tests also confirm that there is a different in diffusion ofactive principle depending 
on the grade of carbomer used in the formulation (the formulations of gels 037-1 13 and G32-104 
are quantitattvely and qualitatively identical apart from this). It appears that diffusion is belter in 
the presence ofCarbopol 1382 ®, just as with distribution in the structures ofthe skin. 
Examining the results obtained with respect to adhesion, in tests carried om on these gels 036- 
264 and G36-276, it is found that the adhesive character ofthe gel containing Solketal is slightly 
better than that ofthe gel containing vitamin E. Note that these two gels contain the same 
proportions ofthe excipiems, apart from the type of promoter. 

Conclusion 

A topical hormona] composition with systemic effect currently preferred according to the present 
invention is a composition in the form of gel containing : 

- 0.4 % nomegestrol acetate 

- 8 % propyleneglycol 

- 3 % Solketal 

- 0.5 % Carbopol 980 or 1382® 

- 45 % ethanol 95° 

- 0.05 % EDTA, 0.4 % TEA and deminerateed water fo give 100%. 



The 5 film-forming solutions investigated were designated « G36-259, G36-26 1 , G36-263 G36- 
266 and G36-277 >, and (heir formulations are shown in Table 10 below : 

Table 10 



FORMS 

References 
Formulations in % 

Nomcgestrol Acetate 

Propylcneglycol 

Traiiscutol® 

Solketal 

Vit E TPGS 

HPMC 60SH4000 

Carbopol 1382® 

Carbopol 980® 

EDTA 

TEA 

Kollidon 90® 
Aqoat AS-LF© 
Eudragit L30D55® 
Diethyl phthalate 
Ethanol 95 
Demineralized water 



pH solution at 1 % 
Viscosity MPa.s 
NAc content (%) 



G36-259 

0.4 
8 
/ 
J 
I 
t 
I 
I 

0.05 
/ 
5 
/ 
/ 
/ 

43.35 
43.2 



6.25 
0.41 



FILM-FORMING SOLUTIONS 
G36-261 G36-263 G36-266 



0.4 
' 8 
/ 
/ 
/ 
/ 
I 
i 

0.05 
0.8 
/ 

10 
/ 
3 

40 
37.75 



0.4 
8 
f 
/ 

I 
I 
/ 
( 

0.05 
0.3 

/ 

/ 

10 
2 

40 
39.25 



6.16 
0.42 



6.24 
0.43 



0.4 
8 
I 
3 
/ 
/ 
/ 
/ 

0.05 
0.05 

5 

/ 

1 

I 

43.25 
40.25 



6.83 
0.40 



G36-277 

0.4 
8 
/ 
/ 
3 
/ 
/ 
I 

0.05 
0.05 

5 

/ 

/ 

/ 

43.25 
40.25 



6.34 
0.40 



The main difference, in the composition of these film-foxing solutions relate to the choice of 
film-forming agent and the choice of addition, or not, of an absorption promoter or of a 
10 plasiicizer. 



Tests were carried out for the film-form in; 



reference. 



g solutions in comparison with gel G32-104 



Tabic . . shows the curative percent of nomegestro, acetate as a faction of time and the 
15 distribution ofnoincgeslrol acetate m (he cutaneous structures. 



Table 1 I 



Time, 
li 



0 
2 
A 
6 
8 

10 
24 



GELS 



G32-104 



8% PG 
3% Trans 
0.5%C1382 



Epidermis 
Dermis 
Washing 



0 

0.062 
0.123 
0.185 
0.252 
0.342 
0.799 



8.24 
5,56 
72.18 



G36-261 



8% PG 
10% Aqoat 



0 

0.088 
0.153 
0.206 
0.251 

0.3 
0.487 



5.69 
1.93 
97.96 



Tabic 1 I is illustrated by Figs. 6 and 7. 



Cumulative pcrccitta pr 0 
FILM-FORMttVG So1IJtIoks~ 



G36-263 



8 % PG 
10% Eudr 



0 

0.092 
0.152 
0.197 
0.239 
0.289 
0.515 



2.78 
2.26 
98.85 



G36-259 



8 % PG 
5% Koll 



0 

0.077 
0.14 
0.203 
0.269 
0.349 
0.699 



9.14 
4,58 
94.33 



G36-266 



8% PG 
3% Solk 
5Vo Ko ll 
0 

0.067 
0.1 16 
0.165 
0.21 I 
0.269 
0.539 



6.41 
3.2 
91.37 



G36-277 



8% PG 
3% TPGS 
5%JCol! 

'o 

0.064 
0.1 !2 
0.153 
0.193 
0.242 
0.474 



4.43 
4.76 
95.24 



Fig. 6 shows the influence of the absorption promoter and of th. 
of the systemic film of nomeges(roI acetate through the skin. 
The symbols M, ♦, O, A and * \ n Fig. 6 represent : 



e film-forming agent on passage 



" G32-104 (3%Tr) -RefT O^S^eRlS*^ 

♦ G36-259 (5%Kol) «, C36-266 (3% SoIk/5%Kol) 

A G3 6-263 (10%Eudrag) 

* G36-277 (3%TPGS/5%Kol) 



1 5 The amounts of active principle that had diffused from these forms are less in all case, than the 
amounts obtained by application of the non-filming gel O32-104, regardless of the polymer 
considered. 

It can be seen that the solution containing only Kollidon® gives diffusion that is closest to that of 
the reference gel. The other two polymers produce similar diffusions. 
20 Solutions combining Kollidon® and a promoter, such as Solketal or vitamin E TPGS, give 
poorer diffusions of active principle compared with solution G36-259 without promoter. 
Hg. 7 shows the distribution of nomegestrol acetate in the skin structures 



The symbols 



25 
! and | 



in Fig. 7 represent: 



G32-104 (3%T» -Ref.: ^ G^T^X^T) 

G36-259 (5%Kol) m G36 . 266 {J% Solk/5%Kol) 

G36-263 (IO%Eudrag) 
SB G36-277 (3»/oTPGS/5%Kol) 



I. can be seen (hat dis.ribu.ion ,s bcs. for Kollidon®. I. i, equivalent to ,ha, found for , he 
reference gel. The results obtained for the solutions of Aqoa,® and of Eudragi,® remain low. 

The diffusion resuhs obtained with the film-forming solutions are slightly better than those 
obtained with the gel with 0.1 J % of nomegestrol acetate (ef. Tabic 1, cxamp | e t). However it 
should be noted tha, with regard to Eudragit® and Aqoa,®, the solutions prepared only contain 
propyleneglycol. without any other promoter, in contrast to the reference gel. 

Conclusi on^ 

A topical hormonal composition with systemic effect according to the present invention will be, 
for example, a composition in the form of film-forming solution containing : 

- 0.4 % of nornegestrol acetate 

- 8 % of propyleneglycol 
-5% of Kollidon 90® 

- 43.35 % of95°ethanol 

- 0.05 % of EDTA and deminerali2ed water to give 1 00%. 

3 / Investig ation of formations in the for™ nf film-f QrT m nfr gc | s or gcllcri film. 

The three film-forming gels investigated were designated «G36-260, G36-262 and G36-267 » 
and their formulations are shown in Table 12 below. 



Table 12 
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FOR MS 

References 
Formulations in % 

Nomegestrol Acetate 

Propyleneglyco! 

Transcutol® 

Solketal 

Vit ETPGS 

HPMC 60SH4000 

Carbopol 1382® 

Carbopol 980® 

EDTA 

TEA 

Kollidon 90® 
Aqoat AS-LF® 
Eudragit L30D55® 
Diethyl phthafate 
Elhanol 95 
Demineralized water 



pH solution at 1 % 
Viscosity mPa.s 
NAc content (%) 



| F'im-forming GELS ~~~ 

G36-260 G36-262 G36-267 



0.4 
8 
/ 
! 
/ 
/ 
/ 
0.5 
0.05 
0.1 
5 
/ 
/ 
/ 

43 
42.95 



6.36 
1750 
0.41 



0.4 

8 
/ 
/ 
/ 
/ 
/ 

0.75 
0.05 
0.9 

/ 

10 
/ 
3 

40 
36.9 



6.2 
1050 
0.405 



0.4 
8 
/ 
I 
! 
1 
/ 
/ 

0.05 
0.4 . 

/ 

/ 

10 
2 
40 
38.15 



6,17 
1150 
0.40 



The main differences in the composition of these film-forming gels relate to the choice of gelling 
5 agent and of film-forming agent. 

These tests were carried out for the film-forming gels in comparison with gels G32-104 and G37- 
I 1 3 as reference. 



Table 13 shows the cumulative percentage of nomegestrol acetate as a function of time and the 
10 distribution of nomegestrol acetate in the structures of the skin. 





% Cumulative 




GEL 


FJLM- FORMING GRf . 




G32-104 


G37-1 13 


G36-260 


G36-262 


G36-Z67 




8% PG 


8% PG 


8% PG 


8 % PG 
10% aqoat 
0.75% C980 


8 % PG 
10% Eudr 
1% I-TPMC 


Time 
li 


3% Trans 
0.5%CI3 82 


3% Trans 
0.6% C9S0 


5% Kollidon 
0.5%C980 


0 
2 
A 
6 
8 

10 

24 


o.ooo 

0.058 
0.135 
0.227 
0.329 
0.402 
f.l 17 


0.000 
0.024 
0.088 
0.137 
0.190 
0.239 
0.575 


O.OOO 
0.121 
0.206 
0.278 
0.334 
0.379 
0.598 


0,000 
0.251 
0.414 
0.533 
0.626 
0.694 
0.994 


0.000 
0.251 
0.392 
0.506 
0.590 
0.650 
0.913 


Epidermis 
Dermis 
Washing 


14.82 
6.97 
61.15 


10.05 
4.33 
67.63 


1 1.42 
4.81 
65.83 


16.36 
1.53 
72.35 


1 1.21 
1.39 
90.42 



Table 1 3 is illustrated by Figs. 8 and 9. 

Fig. 8 shows the influence of the film-forming ageni on passage of the systemic film- forming gel 
of nomegestrol acetate through the skin. 



The symbols + ,□,♦, O and A in Fig. 8 represent : 



* G32-I04(CI3S2) ♦ G36-260 (rCoiyC980) T~^6^T^^~ 

□ G36-267(Eud/HPMC) O G37-1 1 3 (C980) 



Examining all of the polymers, the diffusion of nomegestrol acetate from film-forming gels of 
Aqoat® and of Eiidragit® is bcrter than for the G32-I04 « reference » gel up to 10 hours. Beyond 
that, the trend is slightly reversed. If we consider the non-filming gel 113, containing a different 
carbopol® from that in gel G32-104, the results obtained for all the film-forming gels are bet1er ; 
regardless of the polymer considered. 

Note that diffusion of the active principle is similar for Aqoat® and Eudragit®. 
On the other hand, it is much lower for Kollidon®. 

Fig. 9 shows the distribution of the active principle in the structures of (he skin. 
The symbols ^ ^ UL HH in Fig. 9 represent : 



G32-104 (C1382) ^ G36-260 (Kol/C9S0) ^G36-262 (aq/C980) 

G36-267 (Eud/HPMC) ■§§ G37-I13 (C980) 



2S 

h can be seen .ha. ,h= distribution vanes fro,,, one polymer .0 another : relative to ,he G32- 104 
reference fiel, ,he distribution in the epidermis is similar for Aqoat®, bu , lower for KoHidon© 
nd Eudra B i<@. The dis.ribu.ion in ,hc dermis is lower for Aqoat® and Eudragi,®, bu < higher for 

Kollidon®. 



Conclusion : 

Examples 0 f topical hormonal compositions with systemic efTec, according to .he invention axe 
for example, compositions in the form of film-forming gel containing : 

- 0.4 % of nomegestrol acetate 

- 8 % of propylencglycol 

- 0.75 % of Carbopol 980® 

- 10 % of Aqoal AS-LF® 
-40% of ethano! 95° 

- 3 % of diethyl Phthalate. 0.05 % of EDTA, 0.9 % of TEA and demoralized water to 
1 00%, 



or, compositions in the form of film-forming gel containing : 

-0.4 % of nomegestrol acetate 

- 8 % of propyleneglycol 

- I % of HPMC 60 SH 4000 

- 10 % of Eudragit L 30 D 55® 

- 40 % ofethanol 95° 

- 2 % of diethyl pbthalate, 0.05 % of EDTA 0 4 °/ n nf TP a ™a a - ,• , 

r -f-^i/^ u/* so oi 1 bA and deminerahzcd water lo 

100%. 

4 / Comparison between film-forming solminnc «mjJUm-formi n g gel* 

Table 14 shows the cumulative percentage of nomegestrol acetate as a faction of time, and the 
distribution of nomegestrol acetate in the structures of the skin. 
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Time 
h 



0 
2 
4 
6 
8 

10 
24 



Epidermis 
Dermis 
Washing , 



FILM-FORMING SOLUTIONS 



% cumulative 



G36-259 



8% PG 
5 % Koll 



0 

0.077 
0.14 
0.203 
0.269 
0.349 
0.699 
9.14 
4.58 
94.33 



G36-26I 



S% PG 

10% Aqoat 



0 

0.088 
0.153 
0.206 
0.251 

0.3 
0.487 



5.69 
1.93 
97.96 



G36-263 



8 % PG 
10% Eudr 



0 

0.092 
0.152 
0.197 
0.239 
0.2S9 
0.515 



2.78 
2.26 
9S.85 



FILM-FORMING GELS 



G36-160 



8 % PG 
5% Koll 
0.5%C9SO 



0 

0.121 
0.206 
0.276 
0.334 
0.379 
0.598 



1 1.42 
4.81 
65.83 



G36-262 



8% PG 
1 0%Aqoat 
0.75%C980 



0 

0.251 
0.414 
0.533 
0.626 
0.694 
0.994 



G36-267 



8% PG 
10%£udr 
1%HPMG 



16.36 
1.53 
72.35 



0 

0.251 
0.392 
0.506 
0.59 
0.65 
0.913 



I 1.21 
1.39 
90.42 



J 



Table 14 is illustrated by Figs. 10 and 11. 

Fig. 10 makes it possible (o compare film-forming solutions and film-forming gels of 
nomegesu-ol acetate with systemic effects. 

The symbols ■, D, O, Jl and A in Fig. 10 represent : 



Film-forming solutions 



m G36-259 (5%Kollidon) ♦ G36-26 1 ( 1 0 % Aqoat) 
Film-forming gels 



A G36-263 (10% Eudrag) 



□ G36-260 (S%Kol/C980) O G36-262 (I 0%A q q at /C9SO) A G36-267 (10 % Eudr/HPMC) 



10 Fig. II shows the distribution of the active principle in the structures of the skin. 

HI (column 3, fig. 1 1) and 



The symbols H , HH , HI (column 2, fig. 1 1) J 
8^ (last column) in Fig. 1 1 represent : 



IK G36-259 (5% Kohidon) g 


id G36-26I (10% Aqoal) j 


Hg G36-263 (10%Eudrag) 


B1G36-260 (5% Kol/C980) | 


flf G36-262 ([0%Aqoat/C980) g 


gH G36-267 (10% Eudr/HPMC) 



Fig. 12 compares the diffusion of nomegestro! acetate with compositions in the form of film- 
forming gel and with compositions in the form of film-forming solution. 
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The symbols in Fig. I 2 have the same meanings as in Fig. 10. 

COn ' raSl '° F * 5 (dim ' Si0n flux wi,l > "'"Prions in ,i,e fen of gel), , he kinelics of 
Affusion is no, kinetics with constant diffusion, but quickly (after 2 ,, ours) djsp| ^ 

maX "" Um di,Tusi0 " which lhen d = crcas " q»f= quickly. This is especially lrue of lhe fi , m 
forming gels 036-262 and G36-267. 'Ite, ,wo types of flux can be distinguished • fiux 
more or less constant diffusion, and other for™ which very quickly exhibit a maximum diffus 



peak 



with 

:sjon 



Thus, the film-forming gels are better suited than a f.hn-forming solution for optimization of 
percutaneous distnbu.ion of nomegestrol acetate. More particu.ar.y, the mere present of a 
cellulosic (Aqoat®, G36-262) or acrylic (Eudragit®, 036-267) film-forming agent in a film- 
formmg gel makes i, possible to achieve good diffusion of the active princip,e,The film that 
forms, m both cases, is stronger, more cohesive, and seems to permit release of the active 
principle. 

Accordingly, i, is possible that topical hormonal compositions with systemic effect in the fern, of 
film-forming gel can be combined with 3 % of So.ketal to obtain a synergistic action and further 

improve the diffusion of nomegestrol acetate. 

4 / Conclusion 

Film-forming or filming solutions generally on.y pcmli t diffusion of active principle .ess than 
that obtained for the reference gel (G32-1 04). 

On the other hand, film-forming gets of Aqoa,® (036-262) and of Eudragit® (036-267) can 
provide considerable diffusion of active principle, if we cons.der the formulations that do not 

contain any absorption promoter. 

Solke.al is an absorption promoter tha, seems to have an action on the diffusion of nomegestrol 
acetate through the skin ; thus, in an aqueous-alcoholic system and when combined with 
propyleneglycol in the proportions (3:8), i, greatly improves its solubility in the vehicle and its 

passage through the skin. 

Thus, a particularly suitable example of a topical hormonal composition with systemic effect 
sording to the invention is a composition mat is in the form of a gel or a film-forming gel and 



Tel? ! " m aq ~ ICOhMC miX,U,C - 8 % ° r P'«P-Vlen= B ,vcol and 3 % of is o propvlidei>c 

• EXAMPLE IV 
Preliminary clinical (rials 
5 In these examples, clinical trials were carried „ u , on w omc „. wilh lhe ge| co 0 11% of 

nomegestrol acetate, whose formLla lio n is given in Table I of example I. 

Clinical example Nn 1 
Twentry-four volunteers, women in good hcallh and ]n U]C pcrjod of ^ 
average age o 23.5 years, were treated on , 5 conserve days with 4 mg of nomeges(ro , ^ 
in a gel applied every day lo both breasts. 

Repeated b.oc d samples were taken in the hours following the iirs, and las, administration „„ 9 
oocas.ons (6 times before application of the ge. and 3 times 3 hours afterward), between ,i,e 2»< 
, an the ,<th day of treatment. The plasma of lhesc ^ _ ^ ^ 
by liquid chromatography eombined wilh m ass spectrometry. 

From the very firs, day of ,reatmen,, nomegestro, acetate was detected in a„ the subjects The 
max™™ concentration was evaiuated a, 0.25 ±0.027 ng/m, and the area under , lle curve from 0 
- to 48 hours, of 6.08 ± 0.775 ng/ml per h . lhe meail values ^ a ^ ^ 

0.1 7 ng/mJ. 

After the ias, administrator, ,he maximum concentration was 0.65 ± 0.073 ng/mi and the area 
under the curve from 0 to 48 hours was ,8.43 ± 2.09, nR / mI pcr h . ncmegestrol aeetate still 
2S betng detected in the piasma 72 hour, after the last apphcation (at a levei of 0. 19 ± 0.027 ng/ml). 

A state of ecuilibrium is obtained afler the 3« day of treatment. We then observe mean va,ues 
that rematn on a plateau, with little variation, between 0.42 and 0.65 ng/ml. 
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2/ Clinical example Nn ? 

Six menopausal women, with ages ranging from 56 to 66 years and without hormone 
replacement .reatmen, for 2 months, svere monitored for 2 consecutive cycle, of 25 days 

separated by a therapeutic window of 6 days. 
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Un " 8 C T d3y ' " ,ey *~ — <>">"» ocsiradiol per day ,,, ld . du ,, ng (he , 5 day , Qf 
o eacH cycie, , h e piasma was ^ for ^ ■ ^ « 

bleedmg was noted and a biopsy of ,he endomctriu,,, was carried 



i out. 



contrast to al was observed )n [(le firs , CJ , cJe (oesiradio) 
«■ : -, 0n of Uk g e, of nomcgestro, acetate s„ owd lha , lhc could ^ ^ 

■n -he Pl „ m . at ievcis between 0 . 39 ar,d 0.76 n 8 , m , („.« „ g/m , an avcra(;e) and ,„„ 

:; S *' CTI <0 — — «** and produce^ 

bieedmg, on average 5 days after U, e e„dofU,e second cycle. 



3/ Cl uneal examp le Nn 1 

One K^dred and t^een pre,neno pausal women , w|l0 „ ad bcen ^ 

more ^ 3 M and for at ,« 7 days pcr ^ _ ^ ^ J ~ 

cycle, in the form of a gel on both breasls. 

Efnca^ was assessed aft er 3 months and a, the end of treaty, using . ^ 

quantifying breast pain. b tOF 

™. cvaiuation demonstrated that tne non^estro, a ceU,c E e, ,e d to . slalislicaJIy 
decree ,„ t,e mtensity and duration of [he cyc|e of ^ ^ „ 

-tmen, Afl er 6 cyCes of tne intensity had decrease, by „ % Md lhe dura(ion J" 

in U- course of ^is study, 55 women were ana.ysed f ur nomcecslr0 , ^ ,„ ^ fa| 
values of 0.44 ± 0.30 (m ± sd) ng/ml were obtained. 
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THE CLAIMS OFF ININGJl^^ 



1. Topical hormonal composition with systemic effect for the correction of 
progesterone deficiency in premenopausal women and for hormone replacement 
in menopausal women, characterised in that it includes: 

- as active principle, nomesgestrol and/or one of its esters or ethers 

- a vehicle permitting systemic passage of the said active principle chosen from 
the group that includes a so.ubilizing agent, an absorption promoter, a re- 
forming agent, a gelling agent or their mixtures, 

combined with or mixed with suitable excipients for production of a gelled and/or 
fifm-forming pharmaceutical form. 

2. Topical hormonal composition with systemic effect according to claim 1 
characterised in that the active principle is nomegestrol acetate. 

3. Topical hormonal composition with systemic effect according to claim 1 or 
2. characterised in that the quantity of nomegestrol or of one of its esters or 
ethers varies from 0.05 to 1% by weight of the total composition. 

4. Topical hormonal composition with systemic effect according to claim 3 
characterised in that the quantity of nomegestrol or of one of its esters or ethers is 
0.4% by weight of the total composition. 



5 



Topical hormonal composition with systemic effect according to any one of 
claims 1 to 4, characterised in that the solubilising agent is chosen from the group 
comprising water, alcohols, propyleneglycol, a Ce /C 10 polyoxyethylene glycosyl 
glyceride or their mixtures. 



6. 



Topical hormonal composition with systemic effect according to any one of 
claims 1 to 5. characterised in that the solubilising agent is a ternary mixture of 
95' ethanol/water/propyleneglyccl. in which the percentage of 95* ethanol varies 
from 30 to 50% that of water from 30 to 60% and that of propyleneglycol from 2 to 

20%. 
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7. Topical hormonal composition with systemic effect according to any one of 
claims 1 to 5, characterised in that the stabilising agent is a quaternary mixture 
95° ethanol/water/Labraso!®/propyleneglycol r in which the percentage of 95° 
ethanol varies from 30 to 50%, that of water from 30 to 60%, that of Lahrasol® 
from 3 to 7% and that of propyieneglycol from 2 to 20%. 

8. Topical hormonal composition with systemic effect according to any one of 
claims 1 to 7. characterised in that the absorption promoter is chosen from the 
group consisting of isopropylideneglycerol, a-tocopheryl polyethylenegiycol 1000 
succinate and monoethyi ether of diethyiene glycol. 

9. Topical hormonal composition with systemic effect according to claim 8, 
characterised in that the absorption promoter is isopropylideneglycerol. 

10. Topical hormonal composition with systemic effect according to any one of 
claims 1 to 9, characterised in that the gelling agent is chosen from the group 
consisting of cellulose derivatives and acrylic derivatives. 

11. Topical hormonal composition with systemic effect according to claim 10, 
characterised in that the cellulose derivative is hydroxypropylmethylcellulose. 

12. Topical hormonal composition with systemic effect according to claim 10, 
characterised in that the acrylic derivative is a carbomer. 



13 



Topical hormonal composition with systemic effect according to any one of 
claims 1 to 12, characterised in that the film-forming agent is chosen from the 
group consisting of cellulose derivatives, melhacrylic derivatives and 
polyvinylpyrrolidone derivatives. 



14. 



Topical hormonal composition with systemic effect according to claim 13, 
characterised in that the cellulose derivative is hydroxypropylmethylcellulose 
acetate succinate. 
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15. Topical hormonal composition with systemic effect according to claim 13 
characterised in that the methacrylic derivative Is an aqueous dispersion of an 
anionic copolymer of methacrylic acid and ethyl acrylate. 

16. Topical hormonal composition with systemic effect according to any one of 
claims 1 to 15, characterised in that it is in the form of a gel or a film-forming gel 
and m that it contains, in an aqueous-alcoholic mixture, 8% of propyleneglycol 
and 3% of isopropylidene glycerol. 

17. Topical hormonal composition according to any one of claims 1 to 16 
substantially as hereinbefore described with reference to any one of the 
examples. 

DATED this 1 7th day of September 2002 
LABORATOIRE THERAMEX 

WATERMARK PATENT & TRADE MARK ATTORNEYS 
290BURWOOD ROAD 
HAWTHORN VICTORIA 3122 
AUSTRALIA 

KJS/EXEA/RH P18299AU00 



1 



176 



Figure 1 




Time, hours 



Figure 2 




2/6 



Figure 3 




Figure 4 




I 



Figure 5 



3/6 




Figure 6 
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Figure 8 
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Figure 10 
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Figure 1 1 
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